Programmed cell death signaling via cell-surface expression of a single-chain antibody transgene.
The monoclonal antibody, 5H7, is specific for a monomorphic determinant on the a3 domain of human class I MHC (A, B, C). Immobilized 5H7 delivers programmed cell death (PCD) signals to human lymphoid tumor cells as well as peripheral blood mononuclear cells. The potential clinical utility of 5H7 was addressed by design of a single-chain variable antibody (scFv), termed 5H7scFv, which was coupled to glycophosphotidylinostitol (GPI), thereby providing membrane expression of the 5H7 idiotype (5H7scFv-GPI). Membrane expression of 5H7scFv-GPI conferred PCD-inducing properties to cells that do not normally have the capability to process and express whole antibody molecules. The initial construction was undertaken in a bacterial expression system, and appropriate protein folding was determined by binding to class I MHC-expressing cells. 5H7scFv-GPI-transfected Chinese hamster ovary cells demonstrated reconstitution of the 5H7 idiotype and binding to soluble HLA-A2. Cross-linking of class I MHC, via membrane expression of the scFv, provided effective PCD signaling in B and T lymphocyte tumor cells. Peripheral blood mononuclear cells were susceptible to 5H7scFv-GPI-induced PCD, and augmentation of PCD signals was noted with anti-CD3 and anti-CD28 preactivation. Responder cells demonstrated typical histologic features of PCD and Annexin V-fluorescein isothiocyanate binding. Cell surface anchorage of scFv thus provides effective delivery of immune modulatory signals, which may be manipulated for various therapeutic strategies.